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Sir: 

I, Yasushi MIZUTA . hereby declare as follows: 

That I was graduated from Tohoku University, Department of Applied 
Chemistry. In March 1993, I received a degree of Doctor in Department of Applied 
Chemistry in Tohoku University. 

Since April 1993, I have been an employee of Mitsui Chemicals, Inc. In the 
year of 2001, 1 had been assigned to Sodegaura Laboratory. Since August 2004, 1 have been 
engaged in research work concerning development of a Sealing material for LCD. 

That I am one of the named inventors of the invention described and claimed 
in the above-identified patent application. 
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That I have read and am familiar with the above4dentified patent application 
and the references cited by the Examiner, i.e., JP 05-295087 to Kunihiro et al., U.S. Patent No. 
4,778,851 to Henton et al., U.S. Pub. No. 2007/0122742 Al to Kato et al. and JP 63-179323 
to Nobumasa et al. 

That I carried out the following Experiment to be able to fully understand the 
present invention by the Examiner and believe it to be valuable. 



REPORT OF EXPERIMENT 



Synthes i s Exampl e 5 

Synthesis of other thermoplastic polymer 

A 1000-ml four-necked flask equipped with a stirrer, a 
nitrogen inlet tube, a thermometer and a reflux condenser tube 
was charged with 400 g of ion-exchange water and 1.0 g of 
sodium alkyldiphenyletherdisulf onate, followed by heating to 
65°C. After addition of 0 . 4 g of potassium persulfate, a mixed 
solution emulsified with a homogenizer was added dropwise over 
a period of 4 hours, which mixed solution consisted of 1.2 g 
of t-dodecylmercaptane, 117 g of n-butyl acrylate, 4.0 g of 
divinylbenzene, 3 . 0 g of sodium alkyldiphenyletherdisulf onate, 
and 200 g of ion-exchange water. Reaction was continuously 
carried out for 2 hours after the dropwise addition. 
Thereafter, 271 g of methyl methacrylate was added all at once, 
and reaction was continuously performed for 1 hour. 
Subsequently, 8 g of acrylic acid was continuously added over 
a period of 1 hour, and reaction was carried out for 2 hours 
at a constant temperature of 65°C, followed by cooling. The pH 
was neutralized to 7 using potassium hydroxide, and an 
emulsion solution with a solid content of 40.7% by weight was 
obtained. 1000 g of the emulsion solution was dried with a 
spray dryer to give approximately 4 00 g of high softening 
temperature particles with a moisture content of not more than 
0.1%. The softening temperature of the particles was 105°C. 
Particle diameter measurement of the high softening 
temperature particles with N-4 -Coulter counter resulted in an 
average particle diameter of 150 nm. 



Synthesis Example 6 
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Synthesis of other thermoplastic polymer 

A 1000-ml four-necked flask equipped with a stirrer, a 
nitrogen inlet tube, a thermometer and a reflux condenser tube 
was charged with 400 g of ion-exchange water and 1 . 0 g of 
sodium alkyldiphenyletherdisulf onate , followed by heating to 
65°C. After addition of 0.4 g of potassium persulfate, a mixed 
solution emulsified with a homogenizer was added dropwise over 
a period of 4 hours, which mixed solution consisted of 1.2 g 
of t-dodecylmercaptane, 78 g of n-butyl acrylate, 4 . 0 g of 
divinylbenzene , 3.0 g of sodium alkyldiphenyletherdisulf onate , 
and 200 g of ion-exchange water. Reaction was continuously 
carried out for 2 hours after the dropwise addition. 
Thereafter, 310 g of methyl methacrylate was added all at once, 
and reaction was continuously performed for 1 hour. 
Subsequently, 8 g of acrylic acid was continuously added over 
a period of 1 hour, and reaction was carried out for 2 hours 
at a constant temperature of 65°C, followed by cooling. The pH 
was neutralized to 7 using potassium hydroxide, and an 
emulsion solution with a solid content of 40.5% by weight was 
obtained. 1000 g of the emulsion solution was dried with a 
spray dryer to give approximately 400 g of high softening 
temperature particles with a moisture content of not more than 
0.1%. The softening temperature of the particles was 122°C. 
Particle diameter measurement of the obtained particles with 
N-4-Coulter counter resulted in an average particle diameter 
of 160 nm. 



Example 5 and Comparative Example 4 

Liquid crystal sealing agent compositions P5 and C4 were 
produced in the same manner as in Example 1 according to the 
formulation given in Table 1. Evaluations were carried out by 
the methods described in Example 1. The results are shown in 
Table 2. 



Table 1 
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Compos i t ion 




Example 


Comparative Example 


P1 


P2 


P3 


P4 


P5 


C1 


C2 


C3 


C4 




Sol id epoxy 






















resin 


15 


15 


20 


15 


15 




15 


15 


15 


(1) Epoxy resin 


E0CN-1 020-75 






















Other epoxy 






















resin 












15 










EPICLON 830S 




















(2) Acrylate 


BISCOAT 300 


20 




20 


20 


20 


20 


20 


20 


20 


monomer and/or 






















methacrylate 


BISCOAT 400 




20 
















monomer, or 






















ol igomer thereof 
























Synthesis 






















Example 1 


15 


15 


15 


15 




15 










Synthesis 




















(3) Thermoplastic 


Example 2 
















15 




polymer 


Synthesis 
Example 5 










15 












Synthesis 






















Example 6 


















15 


(4) Light-activated 






















radical 






















polymerization 


I RGACURE 184 


2 


2 


2 


2 


2 


2 


2 


2 


2 


initiator 
























AM I CURE VDH- 




















(5) Latent epoxy 


J 


6 


6 


6 


6 


6 


6 


6 


6 


6 


curing agent 


CUREZOL 2E4 






















MZ-A 


1 


1 


1 


1 


1 


1 


1 


1 


1 




Synthesis 




















(6) Partially 


Example 3 


20 


20 


10 




20 


20 


20 


20 


20 


esterified epoxy 


Synthesis 




















resin 


Example 4 








20 












(7) Filler 


S0-E1 


20 


20 


20 


20 


20 


20 


35 


20 


20 


Addi t i ve 


KBM-403 


1 


1 


1 


1 


1 


1 


1 


1 


1 


Ratio of constituent (1) relative 




















to 100 parts by weight of 


75 


75 


75 


75 


75 


0 


75 


75 


75 


constituent (2) 





















Table 2 

Test results of liquid crystal sealing agent composition 
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Comp. 


Comp. 


Comp. 


Comp. 


Test item Example 


EX. 1 


EX. 2 


EX. 3 


EX. 4 


EX. 5 


EX. 1 


EX. 2 


EX. 3 


EX. 4 


1 imiirl r r t a 1 

L 1 l|U 1 U L 1 JO ICl 1 




















sea 1 i ne aepn t 

O V# t* 1 1 life QqCII l 


PI 


P2 

r l. 


P3 


P4 


P5 


C1 


C2 


C3 


C4 


bUlllHUO 1 1 1 kill 




















1/1 p rnp i f \/ r f ik I 1 i f ti 

viscosity siaoii 1 ly 


A 
A 


A 
A 


A 

A 


A 
A 


A 
A 


A 

A 


A 
A 


c 


A 
A 


u 1 ass l r ans 1 1 1 on 




















icmperaiur e 01 


00 


ftft 
OO 


00 


ft3 
OO 


AO 


jj 


HQ 




DC 


1 ism cureu proouci 




















\ v-» ) 




















uei Traction 01 




















hoot' rn roH 


QO 
OL 


ftft 
00 


ftp; 
00 


00 


HA 


7ft 
1 0 


cc 
30 




Q1 

J I 






















Ce 1 1 gap s i ze 




















siaDiiiiy lesi 


A 
A 


A 
A 


A 
A 


A 
A 


A 
A 


D 

D 


D 

D 




A 
A 


Donaing sirengtn 




















aiter 1 1 gn t 


C 1 

0. I 


Q 1 


a n 
4. U 


A 0 


A 0 

4. y 


A Q 

4. 0 


n 1 

U. 1 




Q 0 
0. L 


curing vwiraj 




















Bonding strength 




















aiter 11 gn t ana 


on 0 


17 C 


10 n 

1 y. u 


1 1 . 0 


10 n 

1 y. u 


1 c n 
1 0. U 


1. L 




1 c n 
ib. U 


Unof /■* 1 1 r i n or f MD o ^ 

neat curing uviraj 




















D i sp 1 ay 




















character i st i cs 




















test of 1 i qu i d 


A 

A 


A 

A 


A 

A 


A 

A 


A 

A 


n 

D 


C 




A 

A 


c ry s 1 a 1 a 1 sp » ay 




















panel 




















Display 




















characteristics 




















test of shaded area 


A 


A 


A 


A 


A 


B 


C 




B 


of 1 iquid crystal 




















display panel 





















That the undersigned declares further that all statements made herein of his 
own knowledge are true and that all statements made on information and belief are believed 
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to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patents issuing thereon. 



Date t/feadi J>?,J>c>c>£ Inventor J / a^aa^T^ 

[Name of Inventor] 
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